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[57] ABSTRACT 
An apparatus for induction sealing plastic-coated ther 
moplastic packaging material that includes a metal 
layer, comprises an inductor and a counter block be 
tween which the packaging material is to be positioned. 
The inductor includes a carrier portion that is provided 
with ?rst and second conductors. The ?rst and second 
conductors are exposed on a ?rst side of the carrier 
portion and the second conductor is exposed on a sec 
ond side of the carrier portion such that the width of the 

7 exposed portion of the second conductor on the second 
side of the carrier portion is greater than the width of 
the exposed portion of the ?rst conductor on the ?rst 
side of the carrier portion. 

13 Claims, 1 Drawing Sheet 
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APPARATUS FOR INDUCTION WELDING 

FIELD OF THE INVENTION 
The present invention relates to a sealing apparatus 

and more particularly, to an apparatus for sealing ther 
moplastic-coated packaging material having at least 
two layers of metal foil, preferably aluminium foil.‘ 

BACKGROUND OF THE INVENTION 

It has long been known in the packaging industry to 
employ packaging materials comprising outer layers of 
thermoplastic, these outer layers being capable of being 
sealed to one another by fusion after heating and com 
pression for the formation of tight and durable sealing 
joints or seams. One form of package production em 
ploys so-called blanks which are ?lled and sealed at the 
top, or alternatively the bottom, and then ?nally 
formed. These prefabricated blanks are cut to exact 
dimensions in order to obtain packages as cheap as 
possible, with the result that that region which is to be 
sealed after the ?lling operation consists of a very nar 
row area. When the two edges which are to be sealed to 
one another are compressed together, it may happen 
that they are not entirely in register with one another, 
which even further reduces that area on which the 
sealing is to be effected. Possibly, the sealing edge may 
also include parts which may not under any circum 
stances be overstepped, such as, for example crease lines 
or the like. 

Normally, the sealing of ?lled blanks is carried out 
using hot air. This requires a large number of mechani 
cal parts which, when the intention is to produce aseptic 
packages, ‘constitutes a disadvantage simply because 
there are more parts which must be kept aseptic. 

Aseptic packages are commonly made from a pack 
aging material which contains a thin metal foil, prefera 
bly aluminium foil. When the packaging material con 
tains a metal foil, it is possible to employ induction 
welding, which is also a known technique within the 
packaging industry. 
The technique for induction welding is based on the 

fact that the magnetic ?eld surrounding a conductor 
impressed with an alternating current is capable of in 
ducing a current in an adjacent electrically conductive 
material, which, depending upon the resistance of the 
material, entails a more or less manifest heating of the 
material. Hence, in induction welding an induction coil 
is applied of the same con?guration as the desired ?n 
ished weld adjacent the laminate containing aluminium 
foil, whereafter the laminate is compressed with the 
material with which it is to be united. The aluminium 
foil will now be heated in a pattern corresponding to the 
con?guration of the coil and, by suitable selection of the 
current force, frequency and processing time, the mate 
rial can be heated to the desired temperature, i.e. a 
temperature which is suf?ciently elevated for adjacent 
layers of the thermoplastic material to be heated to a 
fusion, or sealing temperature, whereupon thermoplas 
tic layers brought together under pressure are caused to 
fuse together for obtaining a tight and durable seal or 
seam. 

However, existing inductors are most often designed 
for welding on a continuous web in which the trans 
verse seams are made two-by-two with an intermediate 
spacing where the web is then separated. In order to be 
able to use existing inductors on a pre-cut blank, with 
the restricted space available for the sealing joint or 
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2 
seam, it is possible to make inductors with narrower 
poles, but this generally entails problems in cooling the 
inductor and, moreover, such inductors are also more 
dif?cult to manufacture. The space between the two 
conductors in the inductor may also be made narrower, 
but then a greater current power will be required to 
obtain a reliable sealing seam, and this in its turn implies 
greater losses in the inductor. 

OBJECT OF THE INVENTION 

One object of the present invention is to design an 
inductor which seals on a very narrow surface without 
giving rise to large current losses or problems in cooling 
the inductor. 

SUMMARY OF THE INVENTION 

This and other objects have been attained according 
to the present invention in that the apparatus includes a 
movable inductor that is connectable to a power source, 
a movable counter block, and an electrically insulating 
carrier portion. The inductor includes at least two con 
ductors which are substantially parallel to one another 
in a ?rst plane and are slightly spaced apart. At a sealing 
least one of the two conductors is of considerably larger 
extent than the other conductor in a second plane at 
right angles to the ?rst plane. 

BRIEF DESCRIPTION OF THE 
ACCOMPANYING DRAWINGS 

One preferred embodiment of the present invention 
will now be described in greater detail hereinbelow, 
with particular reference to the accompanying Draw 
ings, in which: 
FIG. 1 is a top perspective view of the inductor por 

tion of the apparatus; 
FIG. 2 is a cross-sectional side view through the 

inductor portion of the apparatus; and 
FIG. 3 is a cross-sectional side view displaying how 

the scaling is carried out on the edge of a pre-cut blank. 

DESCRIPTION OF PREFERRED EMBODIMENT 

Referring to the Drawings, FIG. 1 shows the induc 
tor portion of the apparatus, this portion consisting of a 
substantially parallelepipedic carrier portion 2 manufac 
tured from an electrically insulating substance, prefera 
bly a cast compound with ferrite. 

In, and partly on the surface of the carrier portion, 
there are two conductors 3 and 4 which are electrically 
interconnected. The one conductor 3 consists of a tube 
or rod of copper. The other conductor 4 consists of a 
copper plate. The ?rst-mentioned conductor 3 may 
advantageously be designed with a ridge 5 upstanding 
from the carrier portion surface. This upstanding ridge 
5 is, during the sealing operation, compressed with 
harder greater pressure against the packaging material 9 
and contributes in the realisation of better sealing scams 
or joints. 

In one plane of the carrier portion 2, designated the 
?rst plane 6, the two conductors 3, 4 are seen on the 
surface as two parts of approximately equal width, with 
a space between them. In a second plane 7 at right 
angles to the ?rst plane 6, the one conductor 4 is seen as 
a considerably wider copper surface. Its width is at least 
twice that of the width of the conductor 3. In one pre 
ferred embodiment, the conductor 3 is roughly three 
times wider than the width of the conductor 3. The 
heating ratio is the square of the width and, in the pre 
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ferred embodiment, there will thus be obtained a nine-_ 
fold higher heating under the narrower conductor 4, at 
the same time as the size of the inductor 1 can be kept 
within acceptable limits. _ ‘ 

In the one end of the carrier portion, the conductors 
3 and 4 extend to connection members 8 for a high 
frequency current source (not shown) from which a 
constant power output can be obtained which can be 
regulated for an optimum welding process. In the other 
end of the carrier portion 2, the conductors 3 and 4 are 
electrically interconnected so that they constitute one 
turn in a coil. 
A sealing apparatus or inductor 1 of the type illus 

trated in FIG. 1 is intended to be mounted in a machine 
part which is caused to execute the desired sealing 
movement and apply the desired sealing pressure. In 
other words, this sealing portion (which is often called 
a sealing jaw) is moved in a relative movement towards 
a so'called counter jaw 10 which, in most cases, is also 
movable. The counter jaw 10- is wholly or partly manu 
factured from hard rubber in order to be able to serve as 
a pressure equalizer. The open end of the ?lled package 
container blank is formed so that the packaging material 
9 is brought together over as great a width as possible. 
The above-mentioned sealing jaws l and 10 are closed 
towards one another as shown in FIG. 3, and both of 
the sealing jaws 1 and 10 surround that part of the pack 
aging material 9 which is to be sealed. In such instance, 
the packaging material 9 abuts against both of the planes 
6 and 7 where the conductors 3 and 4 are visible on the 
surface of the carrier portion 2 of the inductor 1. 
The sealing jaws 1 and 10 exercise a pressure on the 

compressed packaging material layers 9 at the same 
time as heat is generated in the sealing region with the 
aid of the inductor 1. 
When a high frequency current passes through that 

coil constituted by both of the conductors 3 and 4 of the 
inductor 1, a current is induced in the metal foil layer in 
the packaging material 9, with the result that the metal 
foil layer is rapidly heated and gives off heat to the 
adjacent thermoplastic layer which is caused to melt 
and fuse with adjacent inner thermoplastic layers of the 
adjacent packaging material layer. This heating is real 
ised rapidly and efficiently and it may in principle be 
assumed that the metal foil layer constitutes a short-cir 
cuited winding in a transformer, in which the inductor 
coil constitutes the primary winding. ' 

If the inductor l is placed adjacent the aluminium foil 
layer in which a current is to be induced, the current 
?ow path in the aluminium layer will be most distinctly 
central in the conductor 3 and the heat generation will 
be limited to a narrow region 11 which substantially 
corresponds to the width of the induction conductor 3. 
Facing the wide portion of the conductor 4 in the sec 
ond plane 7, the induced current is distributed over a 
region 12 which is at least three times wider than the 
region 11 located centrally of the conductor 3. Since the 
current is distributed over a greater surface area in the 
conductor 4, the region 12 will not be heated to the 
melting point of the thermoplastic and the packaging 
material 9 which abuts against the wide portion of the 
conductor 4 will remain unaffected at the moment of 
fusion and sealing. If the conductor 4 is placed as in the 
preferred embodiment, there will be obtained a concen 
trated and efficient seal of the packaging material 9. In 
any other placing, in which the conductor 4 is disposed 
further away from the packaging material 9, there is the 
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4 
risk of a deterioration in the sealing effect, in particular 
towards the ends of the inductor 1. 

Thus, employing the present invention, it is possible 
to realise a sealing or fusion caused by induction heating 
of a very limited width in which the margins are small 
and in which it is not permitted to overstep beyond that 
region which is available for the seal proper. At the 
same time, the inductor is employed in an ef?cient man 
ner and a tight and durable sealing seam or joint will be 
obtained. 
What is claimed is: _ 
1. An apparatus for sealing thermoplastic-coated 

packaging material that includes at least one layer of 
metal foil, said apparatus comprising a movable induc 
tor and a movable counter block, said inductor includ 
ing at least two conductors, at least one of said conduc 
tors being connectable to a high frequency current 
source, said at least two conductors being positioned in 
an electrically insulating carrier portion and having ?rst 
‘surfaces disposed parallel to one another in a ?rst plane 
in a spaced apart relationship from one another, at least 
one of the two conductors having a second surface 
whose width in a second plane is greater than the width 
of the ?rst surface of the other conductor, said second 
plane being disposed at a right angle to said ?rst plane. 

2. The apparatus as claimed in claim 1, wherein the 
second surface of said other conductor is of a width in 
said second plane that is at least twice as wide as the 
width of said at least one conductor in said ?rst plane. 

3. The apparatus as claimed in claim 1, wherein said 
at least two conductors are of the same width in said 
first plane. . 

4. The apparatus as claimed in claim 1, wherein the 
sealing is carried out between the ?rst plane and the 
counter block. 

5. The apparatus as claimed in claim 1, wherein said 
two conductors are electrically interconnected to one 
another. 

6. An apparatus for sealing plastic-coated packaging 
material that includes at least one layer of metal mate 
rial, comprising an inductor and a counter block, said 
inductor comprising a carrier portion and at least two 
conductors disposed on the carrier portion, at least one 
of said conductors being adapted to be connected to a 
high frequency current source, said carrier portion hav 
ing a ?rst side and a second side, said second side being 
positioned transverse to the ?rst side so that a plane 
containing the ?rst side intersects a plane containing the 
second side, said ?rst and second conductors being 
exposed on said ?rst side of the carrier portion in spaced 
apart relation to one another and said second conductor 
being exposed on said second side of said carrier por 
tion, the width of said second conductor as exposed to 
the second side of the carrier portion being greater than 
the width of the ?rst conductor as exposed to the ?rst 
side of the carrier portion. 

7. The apparatus according to claim 6, wherein the 
width of said second conductor as exposed to the sec 
ond side of the carrier portion is at least about two times 
as large as the width of the ?rst conductor as exposed to 
the ?rst side of the carrier portion. 

8. The apparatus according to claim 7, wherein the 
width of said ?rst and second conductors as exposed at 
the ?rst side of the carrier portion is substantially equal. 

9. The apparatus according to claim 6, wherein the 
?rst conductor includes a ridge that extends above a 
plane in which the ?rst side of the carrier portion and 
the exposed side of the ?rst conductor lie. 
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10. The apparatus according to claim 6, wherein said 

?rst and second conductors are substantially parallel to 

one another. 

11. The apparatus according to claim 6, wherein the 

width of said second conductor as exposed to the sec 

ond side of the carrier portion is three times larger than 
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6 
the width of the ?rst conductor as exposed at the ?rst 
side of the carrier portion. 

12. The apparatus according to claim 6, wherein said 
carrier portion is made of an electrically insulating ma 
terial. 

13. The apparatus according to claim 6, wherein said 
two conductors are electrically interconnected to one 
another. 

i t i t I 


